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AND ITS MANUFACTURING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
light emitting device which has a sufficient lifetime 
and high reliability and which can reduce the defect 
ratio and to provide a method for manufacturing the same. 

SOLUTION: The semiconductor light emitting device 
comprises a mounting member 10, and semiconductor 
light emitting element chips 1 to 4 installed on the 
member 10 and including nitride compound 
semiconductors in such a manner that main surfaces of 
the chips 1 to 4 each has a curved surface. Thus, shapes 
of the chips 1 to 4 installed on the member 10 are 
adapted that the main surfaces of the chips 1 to 4 each 
consciously has a curved surface (in a warped state) and 
hence the lifetime of the emitting device can be 
prolonged. Thus, the shapes of the chips 1 to 4 after 
mounting are managed, and thereby the defective ratio of 
the emitting device can be reduced, and reliability of 
the device can be improved. 
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[0 0 0 51 [112 0iSi:a-'2 1 (i, ti*W#3|'ft:U-Hf 

mm.'kTr.-tmmmimx'k^o 112 oijj:Df2 nc^u 

•Y**>-f'-f >i'-$-ti-rj^><Dr-^.5,o 112 0^#BHLr. 
ii£jS(0#^#:W--^'.^S-r'i±. 4^^#:U--tf^ y -7*1 1 
7 7S«tSit#: (-9-^-7 -i^^ h) 1 4 0±IZj§tt$flTv> 
4 0«0^®(;(i. iff- y n 1 

>'14 1, 1 4 2*«ff^^$tlTV>-&o 1 
4 K 14 2 >'N > f<03!ClE14e'&*t 1 4 3 t- 

J: f)#.^#:U--if^ y 7'1 1 7 7>?@5cS;ttTv^^o 

— •if^ yT'l 1 7(4, ft« 1 3 1 i:. CO^^l 3 
1 oa®±t-?K^$n^>:4^^#:S 13 2, 13 3, 13 

4 t«:|Bx.*o ^ajUi^U— tf^y-ri 1 7 tfJg^ff^l 4 
0 t<?D^O^ra^^«-r;S. J: T {1, 1 4 4 ;*>'gEfi 
^fLTv^^o 112 0 lc*L7t:#-^«:U-^f^ST-(i, v 
^>>?->3 ^^^-^/xoj^-f .-Kv-fw > ^•f}mm^iix\>^ 

20 ho 

[0 0 0 61 5'*^*'VT''f >^^t (i, — «g6f/lZ(4 

tz*'b;4»i:*:)/NV^?rtSttTJ3<o -?-LT, 

x\ z(7)^T^i$.u-'^f^yy^ns.muxi)i,=iuy h 

30 -y y' b 1 t^Mi.^^ J: < ««f ^ ft -5. o 

[0 0 0 71 ttz. 13 2 1 S-#BBLT, ^^O^^Sf^V 

«i 5 1 *«i 5 \<r>--}3m.m±.iznmLXTim^ 

itX^^i,^m^m 15 2-154, 1 5 4 ±(C 

^nm^ixtzfsmmi 5 7, wmS:±.\,z^m^ixtzfiMi 

5 8 , S« 1 5 1 cogcMHtCff^JS^^t/c^S 1 5 6 t ^ 
«x.^o 1112 1 (Z^L^w{^*<7)^^#:U-Hf^-y -/(i, 
^m<75^«l 5 1 *fflv^f^il®^g«it<0#*ft:U- 
•»f^ y y-e**o ±IS#Pa 2000-5896 5-2f« 

40 14, 0 2 1 {C^L/c4^«#:U--f^ y yicot^r, 112 

0 \z7r^Ltz^^wv-^mm.t\^mi<z, v ^ > ^ •> 3 > 

[0 0 0 8] 

[*^75^W;*L<tT t-r^g*®l L*^L, 
50 •tf-?-yy^-e-*t-e'tL-t7'-7'i;> h^;^-rAi:i^tc-r'>> 
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{h:???: SmWi: LTti^ftTT-i-v Vi^lit^^rff^.- 
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0 0^ra{-il;t^v><{>O<0«I^*^AB°p0pi:3c^i-^o 

- -If ^ y y (I o V > T m^fi«J#tt S: ab ^ X. T V ^ T 
:t:Ad^^7!>»2 o%JSL±tffi*!)T:*:i^ttu?i*«'& 

(0 0 1 01 ±fBOJ:T^|*ffiS-»jfe-r-5.f>: 
[0 0 1 1 1 

v>T, 9-'f--y7'S:««;i--i>26«o«®ffl|«rW 

[0 0 121 «£*<7>4^^«:|&*^{1-CI±, ^ttibOi|^3S 

[0 0 131 -e-ciT-. mm^ii. '^-f-^fjvy^T.T-u 

( 1 ) u — 9-'^ y yoll^lilTi^di t ^ -S) J: -9 tcK 

^m.(r>u.m. (3) ^'^•yr<o#«fi:)iiiii** 

dlii:^r^J:-jUS:ofj (±IE (1) <r>WiUtmy}^izK 
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(1) <7)|^*^-«0^^7>«S:'{>ft< , ±fe (3) COM 

i|S|-0»^7!>^Sl>«< Ki:i,t^^nmm^W.hiXfz. 
[0 0 141 ZOZ.t-f}^h. "^-r-^^'y h-^-^f-A±(c 

fhttth^^ KZ'Sm.mzE. Srit/j-tir-S i n iz-fi, 

mm^iti:m±X'^^tm~. yfkshma&i^x^i, t 
^TLtzo tfz. f^mm^mKLfzi^m. 

[0 0 1 51 ll?g#OJiieOJ:o^^mtC*o'v>T, C 

20 t , -7 V h UmiLkZtm $ tl, Sft%*ft-&!|&# 

»«:*#tf^«#:||*^i^f- y7't^«x., ^mW^it 

[0 0 161 ZffiX^dZ. ■7'^> hUU±(,zfScWiLfz^ 

[0 0 171 tfz. C<7>J:9(Cvt7> hf^<7>#S#:^7t; 
^^^^ •y^Of^;K^l=ai--S.^t{IJ: 

30 m.<oyr-M.s,mi&m.X'^ ^ t^iz^ -^^^^f&Tfe^fio® 

[0 0 1 81 ^riJ, #*«:|&*«i^^y7-Ui3v>T. IS 
B :± 'J y V as I- L r t'co i 9 Efi ^ tvT v> r <> J: 

v^o tfz. ±?s.mmimi&-ritzt6^mi^^itm'f-^y 

■€-<Offef O J: -7 ia::^|pl-e* o r <> J: v»o 
40 [0 0 191 fzfzL. y ->'gi5c7)ffift-r;S):SriPii:fBji::^ 

[^izii\,-x^^i^^icm^^yy'S:Rh-^fzm'^. 

tm***'^- ^<r>fztt>. 'J y v*a50®fti--5,:firi6]i:rai: 
:^l6jlCi5V^TIi*««:5l5fc^^^^ y ^(Og: •) «r/h$ < -r 

•y v'gi5uaa:'fc:^isncR«) i^x.^) zttmt H/^o 
[0 0 2 01 zcom-^. ') y >mzmm.^j:-fj\pn~ 

R^)^4■x.-2.:^*^ #»{^l&7t^^^ y7't-J3v^-C3t:<0 

50 iiimijf^i!)*inm^mz^j:io Ltzii^-sx. ^%mi,~.t 
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±#i--i>Ci:$:PPSi|T-#^o 
[0 0 2 1 1 i/c, :$:?giB»lCiJV^T-7'5> hffl5;j=ti: 

[0 0 2 2] -7'y>\-miimJiSL-t&m^tLXl±. - 

fcAlf, T>i7> hS|5*tSr«BS:-r-&#fl-i: Lr, m (A 
g) , m (Cu) , CuW, BeO, (Fe) . 

(A I2O3) . ->'J3> (Si) , mt7)l^S.-^ 
A (A 1 N) , mt^^m (S i C) , ^ftJfflJg (cB 
N) , CuMo. -V^V K^jt'^rfflv.^^ tTjtT-^ 

o 

(r>mAt LTfi, -T Vv-^A (In), InPb, In 
Sn, InAg, I n A g P b ^ t'<7) I n 5:^tr-^^, 
*SvM±, XX (Sn) , SnPb, SnSb, SnA 
g, SnAgPb. SnAgCu, SnPbSb^ 
S n ^-t-tr-g-^, *>'?>VW±, Ag, ^ (Au) , Cu^ 

t'<Dn^ ^ ii A L j:. ^ v-^st^ ^ u -Y 5 mm ^ 

**^tfe>tt4o CtL<5<0*t#<OBl!,ai«ii3iJtrtel 0 0*0 
-2 3 i/c, J: tJiS^O^v^/NV rJ^cO 

W^^l-cotfiji: LTI±, AuSi, AuSn, AuGa, A 
uGe, AuSb, AuNi, Auin, AuAgSn 
^f<0Au«:-t-tr'g-^^ir**^tre>*t'5>o Zfih<r>Um 

[0 0 2 4] ±fei 0«StCi3lt^#«#:5l7t^ST' 

hw.x&m.mi)'mmtrj:i,i^o^immim^hzti)'^ 

(0 0 2 51 Z<n^'k. 45^0S«:|l*^B«rS(l*6«Jtzft# 

^jtT-#^i: t -^-^^a^'k^W.X'bi,o 
[0 0 2 61 ±ieiO^SlCi3lt'&*3lft:^3t^ST- 

2f&U±l 0fgJilTr-*-5Ci:*«»S Lv^o i/c, AM 
Offi!$45-S(i#«ff|§5t^T-^u'7'<OfliOO. 2ffifW± 

[0 0 2 71 -O^a-g-. #^««:|fe3fe^«<OI?<^«-5|^U 
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[0 0 2 8] tfz^ *#<*:|&*^^^^yyoiSiSi;j3 

70 (-^oiSffiUfflSA^fM^ttT'.^^tv^ti'g-) i •) 

^Ap7iS?€rl 0%J-JlTtv^Tlg:v>'(iUf tTJ^ 
[0 0 2 91 co|&Wogijo^lii;is»t^*3J**:|&*^ 

[0 0 3 01 z<om^. ■7^> Y%M<r>{hmm5t±. 

Tfm ? nf^^cB (###i&7fc^^^ -y -y^'K-ofc^ikm) 

[0 0 3 1] ±ffiSlJ<7)^®tCj3tt-5.*^#l§5t^gT- 
[0 0 3 2] wCO^-g-, TH7> hgP^<7>Cif^4^g|55}-cD^'t. 

[0 0 3 3] w<7>|&?qofl&cO^®tCi3tt-&#^^#:||*^ 

^ y 7" t ^ « £ ^ o 

[0 0 3 4] c co^-^, -7 17 > h as#coiaff^^^gc^± 
[0 0 3 5] ±ieflfeo^B»ciJtt*4^aj#:%5t^fi-e 

[0 0 3 61 Z<r)^'k^ •v-i7> hffl^i-OIHHF^^^cWS-O^'l. 
50 ?:ttEU|E|gt?#-So 
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[0 0 3 7) zcr>^m<r>i)')—^<r)mmi-im^^mw 
(0 0 3 8] zoii,^, •^'y> hUU<r>^y:rmnU'± 

(0 0 3 9] ±%ii> n -'0(r>mm^zist.'fi,^^w^±m 

[0 0 4 0] Zff)^'^. ^^^^if^i-f-y-f^zay.^x 
■^■i^v hS|5*t test ja< ufiSi- -5ft M<^a»«- (ih^U 

55-) T-i? > hg|5t-t{-BfiK§ti;^>:1tig:«7)?^ea5cOH(c 

[0 0 4 1 J ::<oMWo$ ic>icgij<o«®{cij«t^#«# 
ft®S:^i"-5>o 

[0042] coiT , 3^|&^<7) 1 o^ffiicis 

tt ^ #1, ®[ it % ^ o 
[0 0 4 3] ±lfi$<iUigljO^Ht-i3tt-l.*i[^^*^ 

^^^^ y •i'(o^mv^mmmi)^mmu^tn\^-ti, 1 1 

[0 0 4 4] ^O^g-g-. y ^^-7'^ > 

h &>u<r>amikm>»i,z v > 10 ^ v ^ > -> 3 > 5^ > r- 

ffl555-± {- , v> > •> 3 V V -e#S«^ll3fe3g?^^ y 
[0 0 4 5] ±IB$«btc!glj0^iiqtct>lt^*-»#;|l7t^ 
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'i'> ^sc*t<o£^lS«s&j5•^-^¥)E•t-5.fl^Exg^r^^T•v^ 

[0 0 4 6] #*ft:|l5fc?!li^^-;'7'Oia®0 
m<omiki&lS:izmmX'^^o 

[0 0 4 7] ±ti^hizm<ommizinf^^mw^±^ 

iVo 

[0 0 4 8] Z(r)W,%^ WmumX'^^W^±m^^-y 

[0 0 4 9] ±ie$<b«-SIJOS®t-fc{t^#-#f*:%*^ 
20 m=¥-^ y roi® J:i)/h§<Ti{>J:<. BEXSJi. S 

[0 0 5 0] ^OJI&'g-, l¥EXgtCj3«/^T> 

■ti,:itt^x%i>o Ltz-b^oX. mS.TM.^ziiX'^x^m 
[0 0 5 1] ±ie§'btcgljO^M(Ciilt^*^ft:|fe7fe^ 

30 m.omm.i5mx'ii. ^M»^±n=}-^ y -y'tK mwLt. 

is■r-l.xg*^^T-^^T^) J: < . laax^ii. 
a55?-w«®u?&^ J: T ti:mmim-ri>^mx'^^w^it 

m^")- y -r^riSfi-r -2) - t ^•^^T-v•'-C t J: v>o 

[0 0 5 2] c ff>m^. ^0H^^itm=f-^ y yii v ^7 > 

40 h UU<r> Bm^U^iz i/> t> t9> ^ ->' -v > ^' -> 3 > T y -fx- 
SP55-±tc, v' ^ > V 3 > T y yT-#«|^|&5t^^'^ -y 

m*^{ht^j:^x^i,zKc,^;^zti)^x^^ (^mmA^a 

i:^j:^iin^j:mmi:Wi.m.-r^Zti^X'^i,) o Zff)^ 

[0 0 5 3] ±m^hizm(^mwnz)n^^^^i$.^^m 

50 S:*-r4#Effl#S:fflv>T, *«<*:|fe5fe3fli=^^ y "^^r-^ 
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■5 > ^at^olHI5^ffl5^u«|)E-r-^,^«|»sxgSr-t•^T•v- 

[0 0 5 4] C<0^&^, #it*l§3t^?-^-;/7-«:)tt®(7) 

[0 0 5 5] ±ie$<blC?IJC0^ffiJCiJlt*#3!Cf*:%7tg 

fi<7)iS jt:^?*T- 1± . #JESC*t ic It ^ £hBt»c<7)}¥l±Sr><7) 

^■^ V yoi^BBO ft® O ilS^^g t HKW tc^ L < T 
[0 0 5 61 -<7)«'&> ifPI±SC*tT-if^«#lfe*«^^f^ y 

[0 0 5 7] ±K$<bi:Sijo«M(:fc(t-l>#*#:|§*^ 

[0 0 5 8] ^(r)h%. ^%W^it^=^-^yi'<T>^M-^ 
OffiMU±ia«;i»^S=t^ J: o (Cif )iS15*t^E® LTlf BE 

[0 0 5 9] ±|B$'bllSijO^MHiJtt-?.^*#l&76« 

7 ycoKJ: t}/Jx§ < T^> J: < . ffffX^li, #)± 

[0 0 6 0] CCO^-g-. ffl±X|i(Ii5V^-C, 
[0 0 6 1] 

;t li ffl ^ 1- -5 SC» I c J± m - <0 # HB#-f- ft L ^ O |!i W J ± 

[0 0 6 2] (HifeOff^l?. 1 ) El 1 li, ^^m~ <t 

[0 0 6 3] 01 S-#HHU-C. #*«:|6*^at LTO 
iii^ai^U— if^a<ix GaN««li:. C<7)GaNll« 
l±lc5KB!t$*t/^a<t!i&J^#3r«:0«)B«:2 (UT, « 
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B-ftttv^o) G a 1 (Ciiv^T. 1Sgfe®*>S 

OW)l«:2±UffMStL7tpmffi3 t Sr«lx.4o wOJ: 

tU. GaN^«K Mfl:1&^,#«l*:0«S«:2, pi: 
ffi3±JJ:t>*n^M4(±. J: L'-'^f^fi 

70 (0 0 6 4] f^ y 7'(±. pm®3 *Tt-L 

T. ^<o«Stc^JS#SSjll 5**JI^«;$ix;t-9-yvi7> 
h 1 0<7)fcStC>'^>i^l 2 «rfflv^TB5c • «*fe§tLT<.> 

■'trT-^'t/ > h 1 0 UJov^r, #*#;u--<f^y 7*7)^ 

20 [0 0 6 5] -^f r-^H? > h 1 0 Hi5V^T, If 

(i, ;^T-A2 0<ORMi:^l|ft;6^C5't^7^'-\' 1 4 ate 

xA2 OO^Mtli. /NV^^l 2. #JS^SM1 SiJj; 

[0 0 6 6] XT- A 2 0<7)S®±tC{±. H' > 1 1 

3»*?K«§tL-CV>*o kr>l U±. ;^xA2 0O^®±tC 

<7)tfv 1 1 t nmffi4 i:liSS#*^'b^-l)'7^-\' 1 4 b 
iO tli 1)^^65 tl^^^n-CV^ -2,0 f> 1 1 t^T^A 2 0 

[0 0 6 7] E2{±, iaH-S^t/>:*3l^#:V— 9-*«filc 
J3 Tffl V ^ t> -5, P - -tf ^ y 7*<7)«ii i^ig-f -S, 

7::*OBf®«^liir-*>^o [112^#B.SLT. GaN*« 
l±(CffM$*t;ta<t!}^**«#:Ofll®#:2 (±. G a N 
lfe«l«*»'b)l|{lG aN/<-y7T«2 1, n-GaNn 
40 >5'i>'hS22, n-AlGaN5'9yKS23, n- 
G a N A'-f KB 2 4 , Gain N#S4^#^r&14S 2 
5, p-A 1 G aNi?#K*jh)B2 6, p-GaNr^f^fK 
S27, p-AlGaN^'7yKe28, jSilfp-G 
aN=^>J'^'^JB2 9 **«)B S tt«, w t tC J: iJ^^Stt 

(0 0 6 81 P-A 1 G aN^'^ y K«2 81ZI±, 

v^-J.o i-'tt>*>, 1112t;^Lfc*«#:l'— <f^-y:/{±. 

50 »<OJi(Zp-G aNn V^^' MB2 9**E«$tlTv» 
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i>o p-A 1 G aNi'^y KS2 8±(:(i. >; y vSCcO 

-GaN3>'*5' HS2 9 ±mi p^SS 7>*ES§nr 

v^^o tfz. G a NI&«1 (Zi5V»TG a N/N' y 7 T® 2 
1 T&^Ett ? tt/'c® i: g:*tfflO)®±{C l± n IgU 4 Tj^Efi $ 

[0 0 6 91 HI (C^L;t#^«^U-Hf^ST-Ji. T-^ 

OiRM*^ Mffc!|%^#«ft<0«S#:275»<bmrG aN 
— r^y roi^Hl-iiJt^ttffid, ■^•/-7t7>' h 1 0 

[0 0 7 0] i/c. -^-t^v hf^(0#*ffW-W y 

^fi O^^tt * ± S -li: ^ ^ t ;i«r- i ^ o 
[0 0 7 1] ^sStft:!'— ff-^yriCfev^T, ±fe 
fflffili 'J y v'SClzit LT t'O J: o HgEB S ttT v^T ii X 

|6](iU y vg|5<7)}i^E-t-i.:^|6]tcit LT*Sfi<Jl-fiit:^|6] 

7t;^iL. HI {c^i-J;T{c. -y >''SI5(!0®tti-^:^[fi] t 
|B|i;:^|fi]tC>/^iJ-CI±4^S#V--<f^ y7'(7)Rt) ?r/h$ < 

|6)CJ31t^*«f*:U--9-'^ yy(7)Ri}^:^§ <-t--2. (V 
•y vS|5(Cftit^:^|6){CRI)«r4x.^) ii:;5^<t L 

[0 0 7 21 iriJ, HI tZ:^L7t*«f*:V— if^gt-*5 
v»T(±, H 2 l,tmLfc a 0 ^4^?Sft:P--»f^ y -fiTy^X' 

T <) J: V >o 7t fc X. If , ^M'^m^0!^i^<r>mm ft 2 is V » 

p-A 1 GaN^'^ y KS2 8(Cftxr, p-AlGa 
I nNS:-i-tfe«rfflv>T<>J:<, GaInN#mS:^-# 
^iS14«2 SUftx-T. GalnNAs, GalnNP 
irtrottiR-^-i-tfS^fflv^Tt J:«/^o i^^, p-AlG 
a N 5 y KS 2 8 $ nf^«l^(;#»S^#^?g 

1±SS:ffMLT<) J: <> n -G a > ^' m 2 2 t 
n-A 1 GaN^'^ y K«2 3i:OB(C, InGaN^' 
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J4 

[0 0 7 3] ifz. mi a XV-' 2iZ7fiL fz^^i$.\y --if 
mmr-li. LTG aN3l«l Srfflv^rv^-£,*s, c 

(.^o fztx.l£. AlGalnN. SiC. Si t^^^otz 

m^i:m^^tzmM.'&.<r>i>i,ms.im^^i>^ti)^x-^i,o 

z.<r>in^£mm.im^^hzt\.zxy). [22 (c^Lfwi T 
T-i^c, ^lOt^-g-*). 11 lJoJ;J/2 irTFLTt^-SftU- 
[0 0 7 4] lll±JJ:0'2{C^Lfc4^^ftU-->f 

mm.<r>m^-}jmimm-t^o t-r. GaN»«io^is 

4iSftu— f«jt7i^#>8!i:ffM$tL/c (^i!cO#SftlBIA* 
««§*tf>:) #*ftU— tf'i7ji/NS:»-5,o ^^.t^^ifi 
u - -if ^ J. / N ^iSi- X@«±ii-S <D^mwmm. <r> 
^istcffl e> tL^ y n -t X ^an^ffl-r - t J: •} n 

20 C ^-e tiffin*' 5: v»o p1;S3(±, p-Ga 

T'> (Mo) (Au) tv^^ 3e7S^f>^^«e«ii 

imx.i,o -^-e, /N'^v'-^/AOl?*.!! 1 Onm, 
y^'X^If.^li 1 5 nm. ±(r>m^(i 1 5 0 nrntf <S 

i-^^<:OG aNI^ISl <0Jp,^(i3 5 0/umti-SCt*^ 

[0 0 7 5] aft1^>*.#a^ft<om)ift 2 JiiEO i: T C 

L < llJC y ^ > ^^-r ^ i: HJ: I) G a 1 O^ffilg 

5:1^*1-^0 CcOi^CLT. #*ftU— If -t/i/NCT))? 
^5:4 0 - 1 2 0/umeStT-»<-t-^o -etT. G a 
N*«l <0«BJitCnSffi4 ^f^ffi-r^o nSS4i:L 
Tli, GaN*«lffl;4»f>^^'> (T i) /T^P^-'t^ 

A (A!) y^'jrr'y (Mo) (au) tv^^w 

><7))5.i!A{i3 0 nm. T;U5 AcoJl,S^Sr 1 
5 0nm. ^'J-TTX^mA-i 3 0 nmi3XZ/^<om^ ■ 
40 il 5 0 nmt-t^Zt-^^X-^i,o 

[0 0 7 6] -e<??f^, ^mi^^—*f'^^^^i^m-ti>^ 

tlzX*). ^m^SiiS 0 0 fimtLXU-^tf^mim 
mLtZo ^LX. ^ratlJ: i)#»ftl'-^f'>i/NS:i|iS 
ftu— tf^y7'i;:9-«iJL7to 'tii. *ffiSlft{±5 0 0;a 

ffiSrffli'^Tt J: <, fztx.l£J^y'f->i^iZX':>XU—>r 
^mt:fmLXi>X^\ tfz. #3lftU— r^-y T'-N.i: 

#illftu-Hf-;7i/NSr^Sij-t-5.:^ftt Lra. f^^'y> 
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[0 0 7 7] ±m<r>j:mizxy)n^nfz^mf^i^ 

i^i/ B> y'^>X'^'^> YLtZo *#:fl<JU(i. i-r, HI 
4 6 (HI #SB) ■f>m^^f>-tz'^-y-r'^ > h 1 0 Sriiti 

■r^o -^j-y-v^v h 1 oitm (c u) Ti^ib^-^o ss 

'5-^1' (Ni) t# (Au) i:0 2JilBi«:ffl^^*^i:**T- 

[0 0 7 81 -?-LT, •9-7'-7't7 > h 1 0 ICiJV^T. dbf^ 
^^ca54 6*«^ffi$n;t:SfflUiJV»-C^JS#eiBll 5±U 
^^>yi 2 Sr*t«L;to ''^>5^1 2 t LTIiAu S n>'N 
>5^5rfflv>-&C t;&s-ei-&o i;t''N>5^1 2<7»9J± 1 ;u 
m t L;to 

[0 0 7 91 h 1 0<7>a?fmSP4 6± 

O^MtCT. >'^>^^l 2±Uia2 lZ^Lfc#aSf*:U— 9-* 

^ft3;i^-9-yv!7> h 1 0 tJ^lSj-r-S J: dt-Kfi-tl) 

1 0 ^/Nvj^i 2<^m^.Si ^ ^j^TiSv^ajKit^iipsL-r 

[0 0 8 01 '^>ri 2**^ttL/i*c]^T% EIH-^L 

tzXn ^j^%^U<r>mmmiim<r> 3 V y h 6 $rlll <75^ 

t^-f'^'0> V 1 0<7)^Jli5.^B^l 5 t ^:/^>5^1 2 (I 
i=|-LTJ:<^i:S-li-^o COti. ■<frT'!7>hlO<7) 
di?e«Si5 4 6 J: T H#«#:W--<f-^ -y 

Y 1 0 ^ritip-t-^i t l-J: •)> /N>5^1 2 ^'Bft^Hir 

[0 0 8 1 1 >ki~. m 1 lC^L;t J: T tsi7s7-U2 0 
«i-*o i<^:^xA2 0±Uv- ^^^0/^>^|^l 3 
B-f-So 3 t LTi±, S nAgC u/^>'^^^^ffl 

v^-SC t A^T-i^o -?-LT, ;^r•A2 05:''^>■n3<7> 

^^1 3 7j»T§»i--&o ^0*>t.®T% ±ie^»^*:V— f^y 
:7't-^r-7-!7>' h 1 0 t<r>^%^^^ "^f-^^v h 1 0 
ii^X'rU 2 0 t*tlfi]-r^ i o \~ >V\OiT 
|6]#(CLT) , ;^-rA 2 0 JilcEE-r-So -?-Lr, -tr 
■^■^v h 1 0Uaj[i8f«S:3tinx.-i>Ci:lcJ: I), -tfy-r^ 
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-&0 -?-<7)f^, ;^-rA2 OSri^ip-rSCtlcJ: 13, 
1 3 SrH-ft^-tir^o 

[0 0 8 21 C<^f^. 7.7- J^2 OO^Sl-tTv 1 1 S-R 
BL/c±T% HI (C7j^-rJ:-?U7-1"-\'l 4 a. 1 4 b 
Kfi-t*4'i:\ ^5t<7)ie**ife-t^C t(-J: 01 

[0 0 8 31 ±^<^#it#u— •f^y/fc-^r^ 
> h 1 0 t ?:«-^'1-^XS(:±5v^r. ■'J-T'-^'^ > h 1 

10 omv~f^y V 1 2i=^ibw.m.\^x^^tzi)\ 

i.^^o ttz. ^mw\ — ■»f^y7't-<fy-7>t7> n 0 t 
<r>^^Wt7.7-i^2 0 t^W'k-ti'T.m^ii^^x. 7.7- 
U 2 0 JitCv- Y^f^> y^^'^\^X^^-rzi}\ ■>f7'-7>t7 
> h 1 Q%\z.=ft»^:y^\ 3 SrEfiLTiJi/»T^> Ji^'^o 
[0 0 8 41 ttz. ±j!E<0#«^U— 9-'«gT'l±. 
#:V--tf^-y7'$:v-VVi'->3 y V^yX'^'/'^'^y Y 
1 Otcr-T^K^'-r-'f >^'*LTV»-&/c46, V \ 2 <0l? 
^**'£'SJiiLJilCl?v^ t#.^#U— y p n W<7)-> 
20 3- h**ll*L^-t-<i^o — '^>^^1 2 0)1**^ 

/•^y y I 2<r)WMtO. 5// m- 5 A* mtw^ofcHHt- 
— ff^ y -/T-Op nra<7)-> 3- b ^ J: ») {SI|{C|55lJii--5> 
fc«6, >'^>:?'l 2 0l¥<iV.Sri|i^#:P--)f'5^ y ■/{IJ3tt-& 
gfk^*>#«^<0«e#: 2<Oip,^.J:i)<)»<-r-&-i:7!>* 
^tL^^o ^<r>m^. ^^y ^\ 2<r>W-^io. 5-2^ 

mt^^':itzWM^mt-r^:.ti)mt Lv^o 
50 [0 0 8 51 tTt:, i^y Y & <r>i^)±UX h i>%^U<r> 

mm<nr^^t Lx\t. z<r>mu<r>m^i'^r'7'^y y i 

0<r>{hfmUA 6(ci3tt;i>ttffiOffi?plc*=)-tL.$-ti:7t:IHH^ 
<7>fflHi:-r-l>C tTj^i OWi Lv>„ ZOiM-k. HI 1 (C^ 
L <t 9 =J W y h 6 <7)if l£M*5~^ffi4^T-ab i>m^ i~ 

h 1 0(7)ffl®-\@5e1"^- tTj-'T-i-So 
[0 0 8 6] i^c. 3Uy h 6<7)5fe^SP<7):^|^$(±, # 
W y 7'<0:^# $ t (aifl^ C:^^ ? <!: LT t J: 
v^o CO*-^, 3Uy h 6tcJ:or#-a>#:U— if^ yT' 
40 1 1 Eifx^c: tUJ: f-^ y yco^Mfc 

If ^ y yo^ft^Uit LTl*J-^r** JPx.^ ^ t 

ti)^X^i>tti>\,z^ ^^i^U—>f^y:/i:-i)-7-7'yy 

[0 0 8 71 tJt, 3Uy h 6<0^«»<0:fe#$jJ*iti« 
ffu— »f^ yro:^§ $ J: •) 

50 <f^ yy*-ify-7'>> h 1 OOd]iJi^«l54 6 



17 

iSeStl^ J: -7 il. y h 6 ^4^iS#:l/-- »f^'y -r-^ 

[0 0 8 8] tfz. iifL/c^fr-^'^^ h 1 0O*t5p|.i: 
LT^ (Cu) ^fflvVcT^^ h 1 0<7)#f4^ 

^>h I 0<DUnt tr. T^U^^'^^A (A I ) > Ife 
(Fe) . m (Ag) . TiL-^^. GaAs. 

n > (Si) . rx> (Mo) . 9>^*7. 

•r> (W) . CuW-^^. GaN. A 1 N. BeO. S 
i C. mt^^^m (BN) . CuMo^^. y^^^> 

10 0 8 9] tfz. ±i!EL;t:=iU y hO#l±gfO«ffi 
(If EBB) Officii. h 1 0cOi!lB^^cSB4 6 

[0 0 9 0] tfz^ "^y'-r^y h I 0(i^v^T*^#:u 

mmiz{h<o:^\^{zKh'^fz'ffmx$>tii^x\^^o i^m^t 

[0 0 9 1 ] ttz. T.y-JUZ 0 t LT(i. mt.fz\tm: 

i<)o^ffM^:K^^S»i<b LTti. (Ni) ^ 

(Au) IKto»eiK*fflv--2>::t75?T-^^o 

[0092] S/c. Z(nVif\>Z LTS n AgC 

Au^. P b^tv>->;tatS<0/N>^S:fflv^^C t 

T&^fiv^c: ^7!>^?if i Lv^o ^ tc■t:^tif. ;^x-^2 0 
itH^yT':?^ h 1 0 Sr-e'!;^ h-r^Bltc/N^^l 2^ 

[0 0 9 3] tfz^ /^yri 2(Om^t LTAu S n^^ 

yy^km^^fz^^. 2(7)um'tLxiti&<7>it!tni 

fflv^T*> J:v^o fztx.i£. 2 ^ LTI n.^.. S 
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im^t^. ^^^y^m. mm. i6o^m^j:t'i:m^^x 

i>X<. $>^\^Ht'y- hik<r>y^>Vl 2i:'^y''^^> Y 
1 0±(iEa-r^tv^o;t:#aS:flav>T<> J:v^o 
[0 0 9 4] tfz. "^y-r^y h I OcommiZf^f&Ltz 

mim(^^m§rmm^m^-x i> x^^o rztx,i£. 

# (Au) t^h^^^h^mm. (T i) /a^ (? 
10 t) (Au) t-htiihzmm.. ^'jv't--^ (Mo) 

(Au) ;^>-<b4^^2S^. ^V'7'r'> (Mo) /- 

(N i ) (Au) i)-hu^zmwk. ^evrr 

> (Mo) (Ft) (Au) T^^'b't-?) 3S)!I 

'^LXi>X^^o tfz. "^r-rryy }^(o^SMX\ )KJ5^ 

[0 0 9 5] S^c. ±i£Opmffi3 t LT/^•7V'!7A 
20 (Pd) /^^'JTr^y (Mo) (Au) O^SIK*: 

U) . (Co) . ^ (Cu) . Wi (Ag) . ^ 

Uv»^A (I r) . 7.ijyV^U (Sc) . ^ (A 
u) . ^ni. (Cr) . -fir-fV (Mo) > ^ > ^ > 

(La) > ^y'^T.^y (w) . t;p<-»!7A (a 

1) . (Tl) . ^ y (Y) . 

> (La) > (Ce) . ^^-tr^^vA (P 

r) . #>^vA (Nd) . (Sm) . ^-n 

(Eu) . T-;Wtf»^A (Tb) . ^9y (T 
JO i) . (Zr) > /N'7-'^i^ (Hf) . /s^ 

^f-v'^A (V) . (Nb) > (Ta) . 

(P t ) . :^ y^)V (N i ) . ^XXfZ^hO^i'C^ 

y/^t^htah^mm^^^^^x. -7*7" >tiftx.r 

rj/svi^b (C o) . IB (C u) . ^ (Ag) . >f U 
v^A (I r) . X:^>v»!7A (Sc) . ^ (Au) . 
!7UU (Cr) . "yy^y (La) ^ 
(W) . T;W^->!7A (A I ) . (T 1 ) . ^ 

40 y h (Y) . (L a) . -tr*; »>A (C 

e) . -f^^^VU (Pr) . (Nd) . -tfv 

U'i^A (Sm) . J--nbr'^7A (Eu) . f-^Uf'^A 
(Tb) . "t^y (T i ) . v;i^::i-'t^A (Z r) > >'^ 
y-'^A (Hf) . /N'^hv'^A (V) . ^:tr (N 
b) . ^y9)\y (Ta) . a^ (Pt) . -yy;!/ (N 
i) . *^vMiCtLibOft>g-i^S:fflv^rfc Jiv^o ifj. 
±3£0 3SK(ii3«t^ifei::ftx.T (^^Mc) . -v^ 
(N i ) . « (A g) . (G a) . ^yy^ 

A(in).^(Sn).$&(Pb). yy^^y (s 

50 b) . (Z n) . 3> (Si) . y;b-e-»i;A 
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(Ge) . t;u^^'^A (A I ) . ab'5>vWi:inibOft 

[0 0 9 6] nmS4(i. Ti/Al/Mo/A 

(Ti) Hftx.T (TiimU) . (C 

0) . m (Cu) . ff. (Ag) . >f 'Jv»>A (I r) . 
TsijyV^U (Sc) . ^ (Au) . i>nA (Cr) , 
^'jr-r'^ (Mo) . "yy^y (La) . ^'^i^^^^-rV 

(W) . T;^^ ^'!7A (A 1 ) . ^ U »^ A (T I ) . ^ 
-yh'J'^A (Y) . yy^y (La) . -tV'^/. (C 

e) . y^-t:tv/. (Pr) . :T^:tvA (Nd) . -9-7 
U^A (Sm) . (Eu) . y-)'^\d^U 

(Tb) . v;l/r2-t>A (Zr) . /Ny^-^A (H 

f) > /N'^v'^A (V) . (Nb) . ^>^^;U 
(T a) . (P t) . ^^y;!/ (N i ) . /N-^ 

A (pd) . ii^xiz.rLh(r>\t%^^m^^x^ x.\^^o t 

fz. ±.j^(O0rmmiZioi1r^A 1 i,Zit^X^ (Au) . - 
y^^l- (N i) . ffi (Ag) . if^)^M. (Ga) > ^> 
v^A (I n) . S (Sn) > I& (Pb) > T>^^> 

( s b ) . ( z n ) . V V =1 > (Si) . 

'^A (Ge) . ab'5>^Mic:^x<b<0^t:^q^^fflv^r ^) J: 
v^o ttz. ±i$0#)i)KtCi3v^r^U rr'V (Mo) U 
ftx.T. *)^v^(i^'j •7't-'> (Au) (hcorat^. 

(Co) . m (Cu) . m (Ag) . ^Vv'^A 

(Ir) . T^iiyj^U (Sc) . ^ (Au) > 

(Cr) . "yy^y (La) . i$^>ir;:^7^> (W) . T 
- A (A 1 ) . (T 1 ) . ^ y h U "^A 

(Y) . ^yy^y (La) . -tr »; A (Ce) . T'^-t 
:^vA (Pr) . ^>:tvA (Nd) . -^f-v^'J^A (S 
m) . a.-ntf»>A (Eu) > y-r^yL^U (Tb) . ^ 
^> (Ti) . (Zr) . /n-7^^A (H 

f) . /^^'y^I^ (V) . ^:tr (Nb) . 

(T a) . (P t ) . - y^^;!/ (N i ) . 

it^ifet::{tAr. (N i ) . ® (Ag) . if^) 

(G a) . ^ ^v'^A (In) . IS (S n) .IS 

(Pb) . ry^^y (Sb) . (Zn) . vu^? 

> (S i) . y;U-7-»^A (Ge) . r^W^-'^^A (A 

1) . h^^Mtz^Khc^it'k^^m^^xi^ ^y^-^o tfz^ 
[0 0 9 71 S fc. -ttrdi^^fcJ:^ h 

i^\'f^'^^'^^yY(Dx.o^^'fim\^mhir. u—^^^y 
^i-r^y h-t^mz. Z(DU-^^^ yyi^mibLfz^ 

f)imx^>o ^<r^fzt>^ \^XT\z&^^X^V^'^'y'^^y 
h 1 OOff^^^tliffi^U^M-r^- tT&^T-^^o 
[0 0 9 81 m^\t. *I&W(CJ:^#»«:U— *f^fiO 
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^HBLT. #^»«:U-'*f?ia(i> ^*:fl<){l(i[ill-3(l 

io V ^ T ^ L U - -^f ^® t {S X. 

'^r-T»t7> h 1 ooB*^7!>^^s^^o -r^^t?^. -^t-r 

-^^yW 0UiDV^r4^iift:U--*f-^ y r«:W§-t'2>ffi 

yU-h^^-^'th^^KznX^xm^mM.U^^) tcffiitYc 
3 1 1 L fz^^^ - -^f ^fi h W^<nn^ * » ^ ^ i: 
[0 0 9 91 Hieti. 3^§iegUJ:>5>#««:^— »f^SO 

me (ini uwic^-t^o [ii7(i. me ^I7FL/c#*#:^ 
[0 10 0] m^^xxii ^#HSLr. 

H (in 1 3 L V - -Jf ^« t H 

[0 10 1] (*isoff^B2) iii8(i. ^ytm^x:^^ 

[0102] msirmmLx. #s^*^'-*'^s^i^ ^ 
^ixfzmim^.^mi^(r>mmi$^2 z(Dmitmm^m 

m t (ijR^ffllOS JitcES ^ tL;t: p 3 is <t: t>'n 
4^Sr«Bx.^o C<7>-»^7r^Tl£«3 1 . mm^^^m 
40 W(nnmW2^ p||ffi3i3J:r/nmffi4 tli: 

ft:U-^f^^y ytra^tc, b 1 OOiSff^^^ffl 

[0 10 31 Ill8*-«bi«^^-^<t9t^. 

1 0 ^<7)-^f :7*v»t7 y Y l OO^Btcti. 

50 WUJ:^#^»ft:U— »f^fiO||M<Off^.® 1 
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4 6±(ieS-t>i>Mit-C<i. ±m§^mm \ 5 a. l S b 

0;^^JfaiL;t:Mit$:«icLT. ^S^SIKlSa. 15 

[01041 -efL-moifeJSi?-)B)^ 15a. 15b 
ffi±{i(±/N>^l 2 a. 1 2 bTiJ^EB^^nr^/^^^o 
/N>:$^12a. 12b±U. pSffiS. nmg4S:T(l 
iSjitT (pSffiS. nmffi4 ?:-^*7'-7'>> h 1 0 iiWl^ 
i-^«iaUE®LT) . r^y/SrEfil- 
^o -^LT. pmS3i^J:0^'nmffi4 0^t^^'tl<h-'^> 
yi2a. 1 2 b t^^f^^Hip-r^C ttCJ: ■ifr-7'^> 

/j. ■»fr-7'!7> h 1 OUi^v^T. »f^y/;5i^ 

§^mmi bf)mrSL^i\^. co^^^e^i 5 t/^>5^l 

[0 10 5] ^m^^mmi S at*. ::^7-A2 0(r>mMt 

pSS3 ^^^7^-^ 2 0ORffit(i. /^ 
> ^ 1 2 a . ^S^SJg 1 5 a i5 J: -V 1 4 a S:^ 

[0 10 6] i Tt:. XxA 2 0<7)*ffi±(c(it: > 1 1 
ffig^nrv^^o t:> 1 1 t^S^S^l 5 b tii^m 
^*:;5^'b=t^9^-Vl 4 btiJ: *}m^Wt::SS£$nTv^ 
vTcolS*. nmM4 t: > 1 1 /N>i5^1 2 
b. ^m#®mi 5bj^J:C/7^-V14b ^^LTm^ 

[0 10 7] \£y \ lit. 7^^U2 0O^W±(C 

;s>o z(r>tzisf>. 7.7-1^ 2 0 t tf> 1 1 ti:^fi^*tim<o 

[0 10 8] |g|9S:#ML-C. ^t^^f*:!^— if ^ y T^ti. 

(i. •'f^T'Y T^«3 11ffl;6-'b«I#(lG aN/<y-7TS 
32. n-G al^::i> ^ ^ hms 3. n-AlGaN^- 
fil:^-#P^ -7 y K® 3 4 . n - G a N KS 3 5 . 
Gain N#ftl:T-#Pr&14e 36. p-AlGaNIK 
5IESih®3 7. p-G aN:^>f KSS 8. p-AlGa 
Ni^fil:^#P^^ y K® 3 9i3<I:JKp-G aN3>^ 
^ hS4 0 75i^«e$tLrv>^o 

[0 10 9] p-A I GaN#Sa:i^#P^^^ y K«3 
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iJ' h® 4 0 7:i«®^tvTv^>5>o p-AlGaN#fil:^ 
^R^y y Ke3 9±(C(i. 'J y i/mm(OmfSLi:md 

xnizmms^^^m^tixy^^^o -oi^ft^uiigan 

SIS7>^^B;£^tL. vIOggPgC7!i^ibp-G aN=7>^^ he 
4 0^mthLfz:\kmt^^<>X^^:bo -tLX. ZCD^m 
5i5<ttrp-G aN3>5^i5^ hJB4 0±(lpSffi3 7&^ff^ 

W [0 110] tfz. ^^^U—^^^yy'Xit. p-Al 
G a N^-mS^-^P^ ^ y KS3 9;&-'bn-GaNa> 
3^^ ha3 3(Cir*PJiti-^«4 l;&^ffM§ttTV^;5,o 
^LX. ^0*4 1 OSSCdioV^T. n-GaN::7>^ 
^ hS3 3 <!:«tti->i><l:i: tti. Cco«4 1 O^^^gfOSfe 
mm 5 Jiti S r-S^E-r i: -9 c: n 4 T^fffM $ ttr 

[0 111] zox^iz. m9{zmLfz^F^i^u-'^^-f- 

St^w. «4 1 SrffM-r^C^UJ: nffiffi475^ 

h® 3 3 i:i;^fltlU«^?^/::^^^.t'toTv^^o 
[0 112] ^i^. |gI9tC7^Lf^#^j$l^-W y -7'^ 

LTfflv^T^) J: v^o ^Brfffi^Cfi. Tti^xlf p -A 1 G a 
N#fil:^*#P^ -7 y K)S3 9 HftxT. p-AlGa 
I nNSr-g-tfeSrf^^LTt J: <> iTtGalnN^S 
*:^-#PrS14S3 6 U>ftx.TG a I nNA s *^vMiG 
a I nNPJ^ir^^r-g'ti'S^fflv^r ^) ctv^o ifz. p-A 
50 1 G al^^mWL^^W^ y y K® 3 9 t tT^eo^-^ 
7 KS^rfflv^TtJ: <. n - G a N n > ^ 3 3 i: 

n-A 1 G aN^*l:^#P^ V 7 K® 3 4 ^OHtCI 
nG aN^^ y ^ Kit® ^JfASSM LT <> i: v^e 
[0 113] t/i. las j^J:tK9 tcg^L;t:4^Sft^P-'<f 
^Stwi^v^Tfi. "^yr^rmSLZ 1 Srfflv^rv^^;^?. 

LTii-^-^ r ^ T a^OUm-'tm^^X i, X 
\^^ofzt^i:£. m^<DU$[tLXA\GalnN. S i 
C. Si. Z nO^^^«:fflv^-i>^<h75^^-e^^o 

[0 114] :kl^z. msioXl/dizmL/z^m^i^U--^^ 

^fioS{ia*ft*SiWi-^o ir. "^yr-crmis 1 
=S:m«i-r^o CO-i^'7T^r26«3 1 oR®±{it2e*^0 
4^#«^SSOSiigX® H iiJ V ^ T ffl lb ti^ n -t X ^ jg 

AMm-r^zt^zxy). m9^zmLtzXo^^^mi^\^- 

50 *^fc*!>. -?-Oi*ai^rBiW(itT5::b^i:v>o 



-12- 



23 

54 OlIJfiv^ffll*''b- y'^;i' (N i ) (Au) *>c> 
^•l> 2 5^$rfflv»^o N i m(r>W-^it 1 0 nm, A uS 
<r)W^l.i2 0 0 nmt Lfz^ 
[0 116] ttz^ pllS3 7>«ff^fi6;$;tL/c®t|SIi:®± 

hi.nKn^MA^mfSL-ti>o ni;ffii:Lr(i, n-G 
aN:3>^^he33 icfiv^fflj&^ib H f /A 1 /Mo/ 
A u tv>^ 4JSC0^*»<b^fc'&^JS#^®gg?:fflv>^o 
■e, H f /B<0(?*.<±3 0 nm, A 1 moWMt 1 5 0 n 
m, Mo50l?*.<±3 0 nm, AuSOlf AJ±1 5 0 n 
mt-f 

[0 1171 t/w, ±.i&<r>mmm^m-w<r>n.mw2 ^ 

m. "^yr^T^m.^ l<OiP^(i3 5 0 ^mt-f^^ ^ 
LT, Sffc!i&*-¥-S«:<0SS«;2 JsiO-'pmffiS, nS 
S4 0?g^S:ffiro/^f^, •ff^r'frS^S 1 (Ciiv>T 

fifii-^BB (*M) «rfiTe(> L < tiJ^ yf^v^^tcj: •JSC 

Sr4 0-1 2 0;umgRUST'»<-r*o -5-<7)f*> 
#:U— tf'!;i/>?r^ggi-^>li:(CJ: t)*ffig|:g* 3 0 0 

■<f -^7 j.^ ^ ^ ^ ^ S -f -5. - t (c J; 4^»#: — If ^ y y t; 

[0 1 18] *«gft{±3 0 O^mtlK'btv-f, 

flfe<73SST-*or^{> ifc, fSffiioSfiS::^* 
■9-'f- >'7'Sr?^«;-r-2):^«t L-C^'f v>i/**vMiU- 

[0 1 1 91 ^oJ:-)t;LT, 13 9^^1- J; 9^4^*^ 
> i^'^im^ ^x^mi^ ^ - ff- y -f^%nwxi> ^ r 

[0 12 01 i-r, *ll5§(iJ:**Sf^U-Hf^S<0* 

ifecoBjiBi tmn<oWf^i^-t^-^y-7<y> M o^m 

Hi- -So C^O-fT-T-izV h 1 0{C«±, «S:<i*ffl®«:*i- 
OCO, iaff^<^ta5 4 6 **3fM$tt7t:fil|Offi (^M) is XV 

z(r>{hifmu4 6miLm-ri>mtKnm<r>m («®) ± 

lC-€-tL-rixifeiS#SKl 5 a, 15 b, 15 ilim-f 
4o -5-LT, ^JR#«)K1 5 a, 15b±^CAuSn/^ 
>yii^hKi:i,^^>yi2 a. 1 2 h i^iX-^ixm^-t 

[01211 /N>n2a, 12b «0J9A(±if:f|?gu J; 

4#»«:u— y-'^aont&of^Si ^ci5^t-5/^>^^l 2 
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OI?<^tl^gST-^)ttlf iv^o tfz. ''^>yl2a, 1 

2 b ^»RS;•t^#f^i: LT, A u S n / n > J^J-m<7)*^•*^• 
[0 12 2] tfz. ia8(;gtL/::#«f*:P--»f^®t-:te 

v^T(i, ■'f7'-^'^7 >■ f- 1 0 i:mfS.-ti>U$\-t LT S i C 
i:m^^i>o ■y-r-v'-t? > h 1 0cO#f|-t LT(±, S 

i CJiHi'|.<0*tip|-Srfflv^T<> J:</»o •9-y'v!7> 
hlOO#fl-tLr, T;i'$-:f, GaAs, :3/n'-;U, 
10 GaN, AIN, BeO, BN, ^ \ ^ > V fj: t' (Di^ 

%Mm^^hzti)^x^i>o s fc, ■y-7'-7't7> h 1 oco# 

•vt7> h 1 Q(r>W^^t LT(±, J:-^.#^^i^^- 
^f^gO|t^ScoB.^. 1 t;io>/^T^L/c<t-9{Z, fzt^it 

mbiiSii>'7\i~mLtzi.niiiim<r>^r'?^> v^m^^ 
[0 12 3] ttz. '^y-T'yy h i o ^mm-i'^m^t 

Lr, Cu, Al, Fe, Ag, Mo, W, AlSiC 
u W-g-^i G a A s , Si, G a 

pmS3 i: nmffi4 tora{C*g^tia^geS-r-l>i: 
ofzXolz^ p^«3 t nSfi|4 t75*-> 3- h L^v^J; 

7>»t>^e-S^^-r■7■^7> h 1 0 <i:ll«0^&:SS-ff^Ci:7j*f 

[0 12 4] -y-rv-^z^ h 1 0±l-, ±j£c7)4^^ 

-ft:!^— <f^y7'?rp®S3±5J:l>*nmM4*nr«-|p]< J: 

tn^-ri>Xdl,z^m.LfzVimX') , **#:P--)f^ y 
50 7'«:-^rvH7 > h 1 0±l~Eft-r^o -ot pms 

3 t/^;>'5^1 2 a tTiqgttL, — nmS4 t>'N:^J^ 
1 2 b t**«ft!bi-^ i|^^#:W-Hf^ y 7''SriSM 
-r'l>o -y-r-^-t; > h 1 0 ^, /N>^^1 2 a, 12 

[0 12 51 -?-LT, #JEM8<0f^«**tt®Sr*1--&Da 

ff^«T-*^nP y h 7 **«#:ix--if^ y T'-vt^ent- 
-y rt- jgaiW* 5r JP X ^:35* , ^i^ii^ W — ^ y ^ t nf 
r^-t^v h 1 0 i:=S:/N>^l 2 a, 1 2 b (c J: < iqifei 
40 -^fZo 3Uy h 7<0#IIffi8O»fMff^^ll, BS^ 

^ y ■/<OSI?^Bt>c<OR t) <ot»c|E(±, -If :/T't7 > h 1 0 CO 

fijKttsc 4 6 (ommfm t aia l -c ^ u - 
b 1 ooia?^»4 6<r>mmnmm^mtmmmt^j:^ 

12 a, 1 2 hi:mit^-<i:fZo ^<omm. ^y-^':;^ h 
50 1 Ot^*f^U— iff-yytS-H^-««-r-&C:t7j»t? 
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[0 12 6] ^io. ZCDt^^UyV 7 0flJE®8<7)B 
oTt J:v^o tztx^ii. [HI L/C nix y h6(r>X^ 

Sflsu— »f^ ^ T'oiHo:^^ ? J: 19 < ioTv^r 
zti>x^^o 

[0 12 7] h 7Ui5i^T. i¥E®8 U 

LXi>. U y vSPHnlx y h 7 3{f^tb<7))£.:tJ;&^^jfjpt)^C^ 
[0 12 8] >XiZ^ ;^T-A 2 0±CIv- ht^OP b S n 

m-r^o Z<Dt^^ ^^-r^y \ 1 (dt^7.^U2 0 
[fi]-r^<t^ t;. "iZ-r^^^^ h 1 0 h^m^V-^^ y^ 
h<r>^^^-^WM.^ho -^y-^^^ h 1 OCT) 

^ffitcfM^tt/cife^^SS^l 5 <h^^>'^'l 3 tT&^^SS* 

ri 3:6^ltg¥-r^o ::<7)t^,^T% iil[!£:^j^*nx.^^ t 

tci: 0. '^-f^'^y hl0^X-rA20t^/N>^13 
tiJ: <fl|^iii:;?)o -eof^. x-rA2 O^Ti^iPf ^^i: 
ICJ: 0. >^^>^l 3 ?:@fb-t^o -etr. ;^'r^2 00 
^m\z\Ly 1 1 ^ffi® L/cf^. ^^^eSil 5 a t:^7" 
A 2 0co*®h«:®^fiUtC^SEi-;2>7>f ^ 1 4 a. 
#1SI^1 5bttr>l 1 ^S:S^filJtwS^i-^7'fVl 

[0 12 9] tii^. ±M(ry^^^v-^^^y^t'^y^'^ 
> h 1 0 t Sr^-^-f ^Xgtii3v^T(i. y y 

1 01i!l(i/N>^l 2 a. 1 2 bS:ESt/w7&^ 
--»f•^7 7'11H^^>^l 2 a. \2h^^m.'thZ}i\Z 

•«f>^'r'>> h 1 0 t SrS^i-'&XgdiSV^Tt. 7.^U 

2 0±lC-C(iJt <-»fy'7»^> h 1 OO^Jg^eBil 5± 
\z^^yy\ 3 SrEa-r^CfcUJ: »)^^X®S:ff ^oT 
t J: v^o 

[0 13 0] ifw. >^T-A2 0(d:. m^m\z^^mz^ 
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^i}^:*#:b--»f^fiO^J£<7)B,^.l (li3V^Tfflt^/j;^7^ 
A 2 0 ^f^#<7)<><7)T-^)^o /v>:?^l 3 (lov^ 

*^?gilJ:^4^^#l---9-'^®<O^MOBSl llio 
v^TSiWL/jJ: Pb S n/>>iS^J^mo*t*W^tbir 

^-'^>^^ffl^^T^> J: ^N>:?^1 3^«S 

f ^*t$^l-i: LT(i. /N>5^1 2 a. 1 2 b OiK.^. J: »5 <> 

n\z^^\t^ XxA2 0±^-»f-'7*-7'i7> h 1 (^^-^^y 
Y-^hmz^ /N>:$^1 2 a. 12 b-^»J^S=S:St?-t-C: 

[0 13 1] t/j> [iI8i3J:J>*9 U^L/cp^S3 tio 

--^'^e<7>iiMcoff$,^.i (ii5v^r^L7^s:pme3 \zm^^ 

h Zht^-^^r^i^m^m^^^ Z h t^X^ho 
[0 13 2] -itz. nmffi4tCOV^-C. iL&<r>X.n\ZYi 
f /A 1 /Mo /A u 4)l;^^f>'&^#lilRS:fflv> 

fzi)^^ \iim^x.xfK\m<r>\x^^{z^ -^^mz^h'^- 

if p - ^a O^JSOB,^. \X7f^\^fzWm^m^^^Z 
ttm^X^ho tfz^ Mo/A u@Uov^T*>. 
20 eg(iJ:^4^*«:l/--^'^fi0^tecoB^l r-^L/s:*«4 

(ommmz:^^m(ommmmi i^zmLfzum^m^^ 
^zt^^x^^o tfz. pmu3 tLx^mm<r>^m<r> 

ff^Bl iZTf^LfzXo d/Mo/Au(0 3@Bi?rfflv^ 
^i^^. Mo/Au^gB5^t::ov^T*i&Off^g8lT'^L 

[0 13 3] immmmd) m oti. 

HI 1 1 fi. m 1 0(C7j^L/::4^^frU"^f^gU^v^ 

JO Tfflv^^-tfr-^^^v h«:^i-*4taii^ia-e*^o mi o 

- ■•f ^ y y i: > h (Dmm t ^ ^ 
yh-t^o z<Dfzib. :^^m(r>mm<onmi^xxf2x 

^i^-r^^ yY \ o±tc|H]#tz'7»>> Y-^hzht^xh 

40 :^^m<r>m:mmmi^^xf2xmmLfz^mw\- 

^^Xt>^o ifz. JiiLTO*ife<Of^]K3--6'Cfflv^^^N 
>5^12. 1 3i3J:J>*>^'rA2 0(i. 2l:*:Kt::(i*^?q 
OHiSoBSgl 2-e7J^L/c/^>^l 2. 13^^J: 

D^^;^T-A 2 0 fc|B]»-e*^o 

[0 13 4] m OiiXl/\ 1 «r#HBLT. 

h 1 6^>^xA2 ot^m^^o ¥»«:u-^f^y y 1 
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«8t^*tTv»-z,o ttz^ ■^y-7'^> h 1 6 i:7.xA2 0 

[0 1 3 5] -r-^^ hSt#t LTO-^y-T-^^V h 1 6 

IHlff^^^SC^-t LTC0^4 Smm^ixr^^io m4 3(7) 

^■t^^FiikT^i,o mioaxi/i 1 nn^L/c-|^-7'-7 
[0 13 6] zcoiniz. «4 3<7>mm~. ^mvF-i^- 

i; J: ^ iti^SI*; I- - -H-'^aoHSgof^B 1 is J: O^* 2 t |B|i^ 
1 7<0±R®<7>ft®Off^^^ (R0<OB«) (±, «4 3 0 

ijmtmm<7>^m^m^^x. ^j^^^w— if^yn 7^ 
> h 1 6<r>mm<r>m4 3i*iBcti, --n^'^i 2 srEs-r 

[0 13 8] -?-LT. #S«:U---rf- y T'l 7 

i{i^'»:u--»f^y 7*1 7 ^-^-r-T-t^v h 1 e<r>m4 

3<7)l*l6|5{;Eft1-^o -?-<Ofi. -^r-T-^ > h 1 6 

xif. c:<0J!;pjftSSi±3 5 O'CeSt-r-S.o c:<o^S*''^ 

>y 1 2;6'j§|i1-;?,o ::<Ot>c.^.T% ft®^-i-trflJIM«r 

7*1 7Hl¥JEi-'5.^i:{cJ;t?, -N^^^ft: V - -if ^ y 7* 1 7 
# W — *f ^ y 1 7 *'~ia 2 (C^ L J: 0 «5iT- 

-Hf ^ •> y 1 7 9 tC^-r J: -9 

(±. -^y r ^ 1 (I19#BB) (7>Jt® (GaN/^ 

•yyrms 2mm^ivf.zmtiiKnmiiziiLm-ri>m) 

[0 13 91 ZZX'. #*«;U--»ff^y7'l 7 
SffiUffM^n. ^N>5^1 2 t^-g-Sn^^SBSSt L 
Xlt. ;ttx.lf««1i|5»»"c>T i/A 1/Mo/Au tv^ 
-7 4®*-t>i:^^jg^®^«:ffi(,./Co CC:-C% T i IB<0 
ll<^(± 3 0 nm, A 1 m<r>W-^(i. 1 5 0 n MoSO 
m^ii8 nm. A u®<0)5<i^i^»i 1 5 0 nmt LfZo t 
tz. /^>^^l 2 fc LTJiAu S n''^>r^rfflv»7to Z<r) 
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(i, /^>^^l 24^i;i§fi?L, ''^>5^*t«i:#Sm®cOA 

^>Y\ 6«ri^*ni-4C:tlCJ: >), ^>>'.5^1 2**0^1:+ 
-&0 CWiddLT, ■t-7'-v:;>- h 1 6 f 
^•y 7'1 7 i:^/^>5^1 2i::J: ^^'kirhZt-h^X'^ 
fcc CC-C-(i''N>5''l 2 ^r-^r-^-^z^- h 1 61S5tc 

10 [0 1 4 01 ^CT% riP y h 90ifSffi8l±. ^4 3 
CO^® <0 ft 1 15 ( Jl^ L V* ^ -2. iDiff^^^cO ft® t 

■ff-yT'l 7 ^#l±i-^<7)r% #^«:L'--ff^y -/I 7 
(±-<t-r-rt7> M 6<0«4 3 0»®{Cjed J:^U?fffiL 

[01411 i =1 W h 9 0#l±® 8 <r>fmt. L 

X. S6tlt-t^.#««:l'-W-7 7*l 7<05I9 trass 
<r>mm'S:^-ti>i^')^j:Mikt-riZt:/)mtL^^o ^£ 
id. mi 0{C^L^c*^«:U— ^-'^gtCJSV^TJi, 

a®<7)ffi^tl^SR<^tt*^r*Lrv^^o <7) J: o ::i 
l^ y h 9 S-fflv^^ctUJ: B 1 0 (i^l" J: n 

w\y-^^m.immii}^-o%mi.<mm.-t^ztii^x^ 

*o S/w. a I' -y h 9<0}¥lE®(7)it@3&J4^^'(*:U-W y 
T'l 7<7)iliS<t 0 <>/h$v^J:T ^^l-^, nUyh9Cio 

[01421 - «lt:% #^^W--)f-f^ y-yi 7cr>') y v 

JO TV>-5,o COTt*, a u y h 9 I- J: o r C (7) 'J y v'SStJ^" 

•y T'O >; y ->*g6*^ffl»-f * iJ -e- ti7>*^> o Zcofzib, ± 
i$<0 J: -) 3 U -y h 9 c7)5fe^g|5&#^'*W -Hff^-y 7"! 
7 J; ^t/hS < LTi3#. :3l. y h 9 «:«!@Cl|i}ia5#:u 
-■f'f- yT'l 7 tz4f C:<OU y v*ffl5«r»lt 

T::iW y h 9 f ^ y 7'U#)±-r-S <t o (--T 

, 'J -y V SP<7)ft« i E*lh-r ^ C 1 5{r^*T' i ^ o t . 

[0 14 31 (*Jfe<7)ff^]^.4) mi 2f±, 3fcf&gqm:^ 

4o HI 3li, 01 2(c3^Lfc**ff:U— ifigfi 

So 01 2i3J:0'"l 3S:#BaLT. 3f:%Wtc J: S^«^ 
U— filttOlliS<0?B®4 «rSiW-f So 
[0 14 41 mi 2i3j:0-*l 3*#raLT. 
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S i C75«fflv>(bixTv>^„ tfz. "^^-^ti'y V 1 8 0f^ 
[0 14 51 HI 2±iJ:t/l 3«Z^L/j#S#:^--*f^ 

[0 14 6] ifz^ mi 2 lz^L/-:#it'(*:W--^*^{tco 

«#:P--if^ -;/7'l 7 0*#$ (ipS) i •) -f, +55-/h $ < 
^cTv^^OT-, ^^^ft:!^-- if^ y yi 7 i:■^^7•-TH7> 
^ 1 8 i:Sr«-g-r^.|^(C{i. C:«0=rV y h 9 
•ti9(C«i5:|Dliti^#:P--9-'^ y7-l 7Hff)Ef-l.o - 
y 7*1 7<7>'J 7 vS&^ilit^ J; 
r^U y h 9i;J:t9#«^U— iff-vyi 7«rlftt 
1"*:: t3>*T'§*o ^riJ. 012 {C^L;t=rU-7 h 9 
(4, *l&igcO*M<Of^S 1 - 3 ii <t f/f^JE-r 

mm<ofm 5 ax ire 1,1 Ltb L;t^3i#u— 9-'^eosi 

[01471 (5liS<o?g]g 5 ) H 1 4 Ji, J: 1. 

-So Hi 5 l±. 01 4 {C^L/j#^#:W--)f^S«-ib^<'^ 
Tfflv^'itL-l>-"f 7*-7'>> h<0#;fta«SIg|T-*-S)o 014 

[0 14 8] mi 4iiXl/l 5 Sr#BBLr, 
■^'^eii*:$:6<J{;(±Ill 0i3J:O>'l li;^L7t#SftU 

n 8*«^-r.i)*l-#7)«7;w$-'f A (A I ) r-*-5)o 

[0 14 9] -tf r-v^v h 1 8I±. HI Oiiiiy^'l 1 
^L^c#««:W— <f^fitra«HC>^-rA2 0 t^^>r 

>hi8irjov^r. 2 0 t*=|-ifij-t*ffit (4jg:*+ii 

<7)Mt;ffl4 4 7!i^'ffM?*VTV^.i,„ ^4 414, '?-<7>±gI5Jl 
T-^m^km-fi'o S|4 4 0ffifMff^{4(2l?ffiff^«r-* 
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-■If ^ y y 1 7 ffl ^^^fzi^mX'. V -V > ^' V 3 > 7 

[0 15 0] tfz^ >io#i:#:u— tf^aco^isxsic 
Jav^rfflv^<2> r? u y h 9-e(4, #a^#u--tf^ y n 7 
Srjfa-t*i¥)Effi80:fe#S(4^««:U--ff^y7'l 7 
J: 0 ^b/h? < i:oTv»^o itz. ^<0fl)EM8U(4, IHl 
gC4 2 7»^ffM^ttTv^-2>o Z(/)mU4 2 li. ^i--^ < t 
70 *S^l'-*'^->'7*l 7<7)'J y vSCOiliSJ: O ^>:feii:lJS 
i^-r^o Z<r>X^t,t-rfH£. y yi 7 

<iO U y vS6±t; Z OGaSP 4 2 *«iee-t.5 J: o ^f^T =7 1^ 
•y h 9 ?r#^'»:l^--<f^ y n 7 {ifflJE-T-S. ^ 1 75«r-i 
-So C07ti6, -f^jift:!^— if^ y yi 7 U y vSI5(C?F 

[0 15 1] 5:Jb\ nuy h 9 <^ff^4^ct l,T(±, 
<0$life<75f^,^. 1 -4 lC^L/w=H' y hOJ^i^t^affl-r-S 

[0 1 5 2] COiolc, 4^^«:U-Wy yi 7 
20 mLfzm^. {^iS.mi)^{htii^i.n\zK-otz^m^ X"^ 

fztx.\£. ^m^\^-^mm.nm^<r>T-nj$'t\.xit^ 

i}i*#:U--)f^y T'O^Offl/pASrl^v^Tl 0%iy.Ti:i- 

[0153] ^ii, •'fy-^'i? > h 1 B<7)fmt LTfi, 
01 5tc^L/>:J:o^?^^^UIS«5*T.-f, flfeO?i^4^c«:fflv» 
Xi.X^-^0 fztx.l£. m I 6 iZTTi-tXn (I. «4 4 coif 
M?K«A^^ff^4^T-*or iv^o c::-c% Hi 6(4. H 
JO 1 4 is i 0*1 5 i;^L;^-::*:#&^(;J;-l>#^«#:l---^'^« 
O||ifeOfl^^.5cO^f^0||lCfflv^ib*t-&-9-r-r>^;> h 

[0 15 4] (m^omme) mi 7 a. :$^^mizx^ 

*o HI 7-C'Ji. ->frT>:7> h 1 8±tC#.jfi[#:U— 

•y y 1 7 75^^ffl L fzmmX'-r > h $ *t/c*^c.^ t L T 

v^&o HI 8(4. HI 7 iZTjiLfz^mi^i^-'^f^m.izm 
v^'bn^-^T'-T'^v h 1 8<7)mimAmx'$>^o mi 7 

[0 15 5] HI 7iiXl>'l 8*#SBLT, 

>t7> h 1 8lciiVT#*'»:L'--^'^y7'l 7ti^-7^y h 
$tt/c®i:(4S:WfflOH**;^xA (H^-ti-f) 
(H^Ht-T) tcJ: ^tiTV^ -5,0 ^w/iL, HI 7iJ 
X.Xfl 8{c^L/c4^*^b--ifiia<4, M 
8<OJKt»j7!)*^;t.&o ft*?*), HI 7iii.Xfl 8C^L 
>f^a-C-{4, -^-rv^v h l 8 0±ffl5^® 

50 liTM^^tT-* •) , c <o±ffl5«® jiu^ew 4 5 tmmsL 
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fi^ttrv^^o f^ii. Ol 7:fcJ:lKl 8 75^ <b J: 
[0 15 61 >t:/iL, ^<r>^i&MA 5 <r>^ii i-imM^j: 

^jeSC4 5cO^(±5oJ.J,±i>^i/M±3oJ-JLTT' 
tJ:<, CO^)e8|54 5 0BES<{>I11 8U^L/iJ:-5tc 

v»l±^tfeo#^E|^f^<0 3-:^S6n*t(L>•t'^> j: o ^f£s»-Ee 

[0 1 5 7] Ill 7i3J;0-'l 8t;^Lfc^^«:V 

u - -if ^«<^*i5fi<7)B@. 3 os!iii:^ft tw^m-^h^o 

1 0 1 5 8 1 (-i-ti.(±\ mi 7 aS^Xfl 8 IC^ 

[0 15 9] ^ii. ■^r-T't7>- h(7);|;t*4t-9-7'-7'^> h 

fztx.l£. '>rr-7'^> h<DUm-t LX As. Cu, Cu 
W, BeO, Fe,Al2 03, Si.AlN. SiC. 

[0160] * /c, ±.mLfz:^^m<ommmm 1 - e 

yfim^iri,mm.(r>mntLxs i c^j:}^im^^xi> 
[0 16 1] ifz. ^^^i^u-'>r^yzft^y-7f7>h 

- 6 lc^LfwW#i::l5BS t<OT*(±^v^o Ctt'bO^'NV 
tLTrt, l»,#.OJt|!Jfi«)fi:V»<>OO0!lt LT, In, I 
nPb, InSn, InAg, InAgPb^rfOIn 
t-i-tf-^^ ( I n^<75/N>:?') , S n, S n 

Pb. SnSb, SnAgx SnSb, SnAgPb, 
SnAgCu, SnPbSb^rifOSn Sr^tr-g-^ ( S 
n*<7>^N>5^) , *.2>v»ti. Ag, # (Au) , C\xU 

LT{±, ;t i: AuSi, AuSn, AuGa, A 
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uGe> AuSb> AuNi, Auin, AuAgSn 

[0 16 2]!ifU, In, P b S n5:4:*il,^.**S<'^''^> 

-'Ji'P^<i:<-t^Ztf>^X-^i>o AuSn, Sn 

AgC u 4-i:-|i!ll.**^vwN>5^?rfflv^tLff, ^^^^\^- 
■f-f^y ■T't-y-T'-^'t' V jfe-Sv^fi-^-r-T-izV h tT.r- 
10 fl-t LTS nAgCu*fflv»^c±&-&tcti, 

stX'bho 

[0163] itz. ±M<r)m^<r>'!im i - 6 tcijv^r 

If, ±.^<r):^^m<n^m<r>mm i - 6 1 

#:tO««t;(±, In, AuSn, PbSn, SnAg 

Cn^£t\ ^iSoBig 1 - 6 T-^ L7t:-r-<T«0^> V ^co 

T^)J;v^o ±m^mmtl,XI,t. Ni/AuC02@)K, 
T i i /A u03^lli, T i/P t/AuCOSd 
JO K> Mo/Au<02S^, Mo/N i/Au03Sm, 
Mo/P t/Au0 3)Sffiltv»o;tJ:d'i«^(7)#JK# 

mm.^m^^^zti)^x'^i>. 

[0164] ttz. izv^fO^mmm 1 - 6 \.Z7r^Ltz^ 
[0 16 5] 

[*ist?ij] (slistRi 1 ) :^^m<nnm<r>mm i t-*iit-i. 

^^^U-^'^m.<r>n^im&ti>tzi^. J-JLTO J: d ^ 

LT, |llliJJ:l>'2U^L7t<t-5^4^#«:U--)f^a«r 
iSSfilLf^o ^fcii, ai H^Lf>:#-3rf|:u— if^-yyo^ 
iliOfi2p#g<±0. 4mmi:L;to \XT<^mMm 

yyicistt* 162^4^3 1 rats t Lfco 
[0 16 6] -f-LT. itS^Wl LT, H 1 V-m 

L U - -If 1 363js:6<) (I l± mM<7>«it r- * ^ 

50 iiK ^■:f-7'^> V 1 0<^±ffl5^ffi;>*¥a=fct<0«:fflv\ 
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IH]SR$r±a5SBl-ff^)*L;t:-tJ-7--^l7> hSrfflv^ c<7)-»t- 
off^^. 1 ICTF L;t::^j* t m«|o:^fetc J; v -v > -> 3 

jgft: U - -if ^\'m\^fzr, Jt«01J 2 C0K#-e ^ 
[0 16 7] 35*6^1^ J: tKJt«;[t?lll> Jttic0!l2 

[0168] 'kv~. ^mm 1 ij J: xfYcm 1 , 2 o-ett 

li L i v»'lim»E<^1S*^3 0 mA-e* t) , Jti^^O 1 OH^i^ 
T-*S#Sft:i^-^fiie<0Liv^ttSaeoffiJ4 3 8 mA 
r-*)»). JtKPll2<0Stf|--C*^*##:W— r^B<?)UI= 

[0 1 6 91 -g-LT. ±i60^Sfet?!lli3J:l>'Jt«l!«a|K 
2<7>3ooK#(Cov»r, #H^iaS^2 0'C, m:^jSr 
5mWi: L7t:^ftr-a^-v>d^ii^Sl^fir^ofCo dOJ:. 

oai^A^SmWT-^^^-^OlKiillSKfOltTiU 5 0 mA 

Ji]i± i: 4- o B$ * <o w Sr V - '^mm.'nn^ 

10 17 0] J^-v>'5'*|it^<7)^*^rll 1 9 U^-To H 

1 914. ^mmiaav^iti^mi . 2<di«*i-uov^t<?> 

IEi&m»tc<0« t i - > i'-U.m 5: ^ o Bf K ( ji - v 

HI 9 0«tt(4*t3!&p<*"; Srfflv^Tv>-z,o 

[0 17 1] 01 9*-'bt*7:*»SJ:T(C, Jt«^0S2O# 
^#:V--if^gOf^^(i*^4 0 OB#fflT-*t). JtS^fRI 1 
0-it^*frU--if^@c7)^^l± 2 1 0 (in^X'^-^fz<r)\,Z 

**LT. 2|j|l?qo**fetaii(Oi|i^^w-Hf^a;4ji-v 

vmra^n 0 0 0 0^B«:@jgL7t^*-C"{>m:^jS: 5 
mWt Lfw^-g-C0^ift^jt75?7 OmAWTt^oTV^ 
/Co -r^:^^*,, *|fe?go*J40!|l ICi-S^iiflJU-Hf^ 
fiOft^lil 0 0 0 onmi:X±.Xi>hZti)^t>i)^Z,o 
[0 17 2] ifc, •<J-rv!7:/ h 1 0«:;^7^A2 0±C 

l&i«o|lifeWUcJ:*#^Sf^^— riliU-J3v-Tl 0% 
JUT, itR0^1<Oiti«^f:^-^fSSUiS^»-C^i2 0%, 

Jtgcta|2<0-i#3l«:W— 9-'^EI-:t5V^r(±4 0%t^or 
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m:^?: 5mWt L/j*S^<0IEiSS»E7in SOmAJ-JLit" 
^#L. ^<0#^7!(«5 0 Qnm~mzfji\^^'f- y ■f(r>%^ 

[0 17 31 (|liSCT2) lI8i3j:t/'9U7FL/c:$:%?g 

^./:i6, i-JLT<oJ;o4-^i^^tf=io/to tiT. ElSfeJ: 
tK9 (C^L/c*l&WO|fe*fee!lt tT<OSt#T-*445-«f* 

[0 1 7 41 -eUT, JtR01J3<OK»?:mTOJ; o ICig 

«-r^o sr, ±gp^®7!>«¥ffi^ s i cm<r>^r-7'^> 

^®±IC, KuSn^^yVim^Ltzlk. iOAuSn 

^IZ-tf rv-;? > h ^Xt-^s 2 OillvN^y 1 3 im^^X 
•^■^^VLfzo z<r>i.n\,z'LX. !AMm3ff>W^-Q^i> 

V- - ^'mm.iv^^ L tzo 

[0 1 7 51 -?-LT, i>n \-^<r))icmmX'iii>&MmA 

m-i^^±ummi,zTfm^fifzs i cm(r)-^r-7'y> hi:m 

30 lif -2)0 -g-LT, ^O-tfr-^-i^V h<OIHlgPHAu S n/^ 

— )f ^ y T'Ji^laoRo /:^^tS t l4R>+:^[filt-;Ro /cff^ 
^^tir-So -?-<0f*, ±3^0Jt««aj3 0imtra^(C, -If 

■f-^^y Y-k7.Ti^2 0 1C/N>yi 3 ^rfflv-'-r-^'t^ > h 

4 <7)f^f|-T-*-&4^««:l/--ff^fiSrf^S{L/:o 

[0 17 61 4i3, ±i£<7)**fetRI4JJ:0"'JttePll3, 4 tc 

■f-y 7'-c-^)*o -eur, -f y-v-tz^ Y\z-^t>y hi-^fr 

#^»{*:U-Hf^Etrfflv^/:it^««:U— if^ y yiciJv^r 

5 OmAtl^— T-i)o/:o 

[0 17 71 ikti, kM<r>X.n\.~{'m\-,tz^^^\y-^ 

iM5EL/:„ cog*, mm<r>^Xi>i>^^^\^-^ 
^fiUiJIt^ Liv^<i^SlC0ffi(i3 8mAr-i)o/:o S 
/c, it«cC?!l3 0Sti^t:-**#-*i^U— if^fi<DLiv>'(t 
50 SogtOMIi 5 5 mAf* •) , Jt«CT4 OKi^T'**** 
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[0 17 8] ±ao-?-ti'm«oi^*4^(;ov^T, m^mmi 

4<7)titJ|S|.T-*'5)#^#:U--»f^e«0#^(±2 OBt^T-* 

0 0^|Bl-C*ofCo :*:|6W<^lliiCT<0|iti^-C*-& 
#^ffV--»fSa(±l 0 0 0 OB#K^«iiLr^>. iB* 

1 5 mWt Lfj*^<^)iZf(im»i£7!»^8 0 m AJ^TT'^o 10 

^It 1 0 0 0 0 mmJ<±-Ci> ^Zt A^t>il^i>o 

[0 17 9] ifz. ^mmi tisim~. 

h o Tto 20 
[0 18 0] (Hife^iJS) 01 0 J3j:t>'lll 1 U^Lfj 

j: ^ u - ^ fffymmmm 3 wja* 

:*:|&?g(7)||ifetai3 t LT. HI 01- ^-r J: T U 
St^il-^mfilLfCo fr. ±g|5«M75'~¥a^^m (Cu) 
¥fflir±gi5Sffi±{z. Au S n/N>rSr^«Lf-f^;. ? 

[0181] -e LT, i> 0 1 -ooitrnm e ont^Sr^JLT 

as (fiSiJ) 75^±gCS®UfM$n/c^5S<0-if y-T-^zy h 40 

i)m^^*itzm.m±iz, ^mms ti^wcAu s n/^>' 

^ ■> > h 0«®<0fl»tc?&o J: 9 tCllifieSO^^ t <i 



^fS2 003-31895 

36 

[0 1 8 2] ±^<r>n^m3iix.xfvc.m.mb. e 

'.•^fiSjru<7)ft(i4 0mAT-*)l9> IB]— T'* o Ttio 
[0 18 3] -eLT. ±iE<OJ; ot-ili*«:l'--»f^e<0 

fzo COigm. llifeCT3 0StiH--e*-l,:Ni*fl:U— r^S 

(OLI^v^'temi/itOIUiS OmAT-*)o7t„ — WMm 

3 8mA, lt«ctRl6 0Wf|-T-*-5>4iS«:U--f^fi<7>L 
^ V»fiHSjjiE<Dffi(± 5 SmATfeofCo 
[0184] LT, Jii!EO*iife0iJ 3 J: O-'Jtg^fO 5 . 

3PH^aJS«r2 or, #-a|ffU--»f^S<om:^jS:5mW 

2 coi - V > ^^t^.o«5e^fr t WiUXh 4 o 
[0 18 51 wOig*, im.m&(r>W^X^^^mi^\^ 
— 9-'^SO»t§fl±*|j4 Oli#ra, it«t0!l5OUiH--e*^# 
*#l^-Hf^fi<;)^^(±2 1 0 on^X'^-ofZo 

:^ftm'r>mmm3(o^nx'$>i>^mi^f^—>r^m.iii o 

0 0 O^MSrgjSLT^), ai:^jA«5 mW-C*l>*'g-<OlE 
Iil^»lt7j^7 OmAJ.J>TT-abof-o -r^*:>*>, 2^|§^<0|| 
ife0ij3«O#^#:U— if^g<0?^^(± 1 0 0 0 O^HJ-:]L± 

[0 18 6] ifz. ^mi^^—^'^y:^<r>^m^A^i 

^v^T, ||i!iS0iJ3O#*ft:U'--tf^aof»^co:T:^2$J 

*ift#!l3<0##'ft:^--tf^e-C'i± 1 o%i':i.T-e«bo 
fco -:^> Jt«ctai5o^««:v— tf^fioit^^/FA^ 

l±4 0%-e^)o:'t:o 

[0 18 7] (^mM4) mi 2iiXVl 3l,Z7jiLfz:!^ 

2izm-rx'j ^j:nmm'i<r>m%t Lx<r>^mi^i^-^i^ 

mimmLfZo ^LX. it^m7(OU.nX'i}^^^i^U 

B®. 4 i5 «t -5. V - ^So^ii:^ffi t iq»<o:^ 
ti, #»«:i'-W -;':/l±, 3 u y h {- J: »)if JE$n 
S r-T ^ > h «: , :*:||?90g|iftOf^]!g 4 <0#S<^ 

i<r>^mt \.x<r>^mv^\y-^m.m.intz. 

[0 18 81 ttz. Jte!«8 0M«-T-*4#««JU— 9-' 
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m^i\:xT<r>s.n\.zmmLtzo t-r. S i CSO-»^-rT 

M«iOff^!|8 4 U It - -^f ^fi<!OS!jt:^S t 

^iSWST-iS-ifcJtKCTe tragic, 4i»ft:U-Hf 

A±i;v5> h L/io .1<0J;t(-LT, Jt«c0!l 8 Oi^fl- 
U — If ffl > tL 1^ — If ^ y T'ti -co 
h -r -S^JO L # ^^-limijitli 5 0 m AT-* >0 , Olfi?: 

[0 19 0] ^Xiz, ±m<r>mmm4iixi/st^m7 . s 

O^^-ft:!^— tf^e<^-?-tt'?'Htiov^r, Sia-COLi 
v^ffimiE ?r L. y-wo ^liit^J 4 W - -tf ^EO L 

tt<7)L#v^<l^j^<Olt(i5 5mA> Jt«C^J 8 
-• If ^BW L # v»ffi^»i£0<Hi 8 OmA-e*o/Co 
[0 19 1] ^^t:, ±i!EO||M«Rl 4 J: O'JtgSFlI 7 . 8 

-f*:!^— <f^Bli 1 0 0 0 OB#H^giiL-C^). m^jJ^S 
mWT-<75|Et!)i:»il<7)fldf8 0 m AJ-J<T-Cabo /Co C:<7)fc 
*ll5go||M«ai4<o#«ft;i'--¥^BO^^ii 1 0 
0 0 OnfBiKk±-C$>^ Z t-f)^t>A^&o 

[0 19 2] ifz. ±m<^mmm4iij:z/itmm7 . s 

P— ^-'^fit-OV^TIi 1 0%JilT-C*'S— Jt<KPS7 
8c«ni8<0#-il![#:U— 9-*^BO?t^^«0^^5$I(±4 0 %T-* 
[0 1 9 31 i^w. 2t:|&W<0||ifiOJg!g5iJJ:rf6O# 

af^i^-Hf^atcov^Tfc. i^^tcji-vViJ^w-^^tT 
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[0 19 41 '^mm7ji^tifz^tt&<r>mmiixv''mmmii 

■t^X<D.^.XM7nX-$> o TftlJK6-l4- 1 <7)T-li4' 

a xirmmmx'ii^j: < xi^^m^<r>mmi,z X oxm^ 
ii. nf^m^<oumt^^(r>i§:[^iixirmmi^x-<o-r^ 

[0 1 9 51 

[(l®0(Bi#^:iJi?gi 

[(an ^ftmKx^^mi^i'-'>f^m.(omm<r>fm 
1 i:7jiirmmm^mx-^^o 

[1321 mi U^L/c#^ft:W— if^fi(Ci5V»Tfflv» 
[BSl 01 iJJ:t>'2tc^L/>:#^^U-Hf^ei-i3 

20 ^-xm^^hfi^'^-f-r<^>v<r>mw^^mx^i,o 

[0 41 »f^fi<7>*i(60?f^]^ 

1 co» 1 <ommim-rmmm^mx'i>^o 

[H7i m6i,zmLfz^ni^i$.V'—^rmmi~ii^^xm^^ 
[nisi :^^m~xi,^m^^-^mm.<r>mk<r>fm 

30 2 ?:^f ffifBD«^lll-C*^o 

[13 91 [18l-:^U/c^*#U— if^Sl-i3V»Tfflv^ 

t> -2, w - -if ^ y T"*^ efBW^H r-*) o 
[HI 01 *lfe?g(;<t^#«*^u— r^Bo*ifeo® 
S3 *^x-rfBf®«^ii-e*-&o 

[mill mi 0tr^l,;t**«:i'— f^Sl-iJi/^T 
[121121 3ti:f|^lcj;<i,i|iS^i;u-Hf^Bco||ifeOff^ 

j^.4 i7r^-fmmm:imx'$>ho 

[nisi mi 2 lc^Lf>:*«^*:U-Hf^Bt-*5v»T 

[11141 *I&W(CJ:^#^«<:^U— ^-^B<7)*iS<0?B 
S5 «:^i-tBfffi^^mt?*^o 
[ai5l m 1 4 tc^Lf>:#*f^l'— f^fitCiJV»T 

[mi 61 m 1 4iJ J:Jf 1 5tC^L7t::*:|&?qi-J:*# 
u — If Iia<o^ifeom«g 5 o^^CTJiffl f> -If 

r-7^>Y «:^-r*f««*m-ea!5-&o 

[0171 *%igtcJ:^iii»f^U— f^aoHifeOJi^ 
50 [0181 mi 7(C^l,;t#«fi^U-Hf^a(Cfflv»<b 
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mi9] mmmi axvit^mi . 2(^m^i.~'o\'^ 

-So 

[(32 01 'ist^n^mwx^—^'Miw^irmmm^m 
[(12 11 u.^(n^mwi^—^'mm.imirmmm^m 

1 GaN3l1S, 2 mm^. 3 p^S, 4 
ffi, 5 ite^lK, 6,7,9 8 
10, 16, 18 •»J-r-7>!>> 11 tf>, 12, 
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13 14a, 14b 15, 15 

a, 15b ^m,^m^. 17 ^^^*U--)f^y-7', 
19, 4 5 ^igffi, 2 0 ;^-rA, 2 1, 3 2 Ga 
N>'<y7TS, 2 2, 3 3 n -G a N :3 > ^ MB, 

2 3 n-A 1 G a N^' 9 y K®. 2 4, 3 5 n-G 
aN^'-fK®, 2 5, 3 6 G a I n N#fifi^#FfiS 
14^. 2 6, 3 7 p-A 1 GaN^^ISSitS. 2 7, 

3 8 p-G aN*"'f KS. 2 8 p-AlGaN^'^y 
K)i, 2 9, 4 0 p-G aNnV:?'^' h®, 31 ■^^ 

/O 7r^'r^^S^ 3 4 n-A 1 G aN#-fifti=-#^i'7 
KS, 3 9 p-A 1 GaN#fi*^#Pi'9 v K 
4 2 case, 41.43.44 46 £!if^*>c 
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